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De&Ortpto 

thfe snv^ftt^on relates to a method lor pros^n^ ^jugat^f lindde acid. Mat a par toia% Ms indention relates to 
a method for efficisntiy transforming the Mtim&$itimmm&& in a tat or oil into ajnjugated Jiooiaio aoid by tarrying out 
m alKail isomer&aSon of the fcwleie aod in a specific solvent 

-w 

As a method 1^ produdng ^onjugst^ fatty acids, the so<atferi "aJkaii isomerfraSoxf method known, m which m 
or pnsc solvent, t>pfea8y ethylene glycol* is er^oyad (JL Am, Q\t Cham, 8oa> 631 (1959); The Annual Mealing 
?s onOii Cfiemista' Society p. 1 71 and "Sisndafd Methods lor the Analysis of fats, Oils ami Ra&fed Matenals"', 
2,4.16-17), its reported in the J. Am. Oil Cham, Boo , 631 ti§58) that, when maiftyl linolenate was heated in s 
potassium hydfox^athyterie $yoo! solution at 500*C far 7 hom y about conversion {causation) $*as attained^ 
However* the re^orlad method also invokes oyeiization and ate aide reaotiofta. 

AGcorclfn§tolM34trAfmija] Meetir^ c^Oii Ch^mlsfs Socs^ p. 171 teste wera carr^ oytirvacca^anoe 
v*Hh the method deseed m the "Standard Methods lor the Anaiysis ci Pa&. Oils and Related Material £.416*17, 
and the Mowing ana reported: when meihyi tolate was slowed io react in a potassium h^Q^jsi^athyi^f giyc<^ so!t> 
tion at i8£PC1or 2 hours, the rate of the conjugated diem formed reached appropriately 80% armory ard ihs amoum 
of potassium hydrorcde used in this reaction was six tlmeathe number of moles of j ^-biftadiana a^udyre; and, when 
asaftlcweroil was sheeted to isomanratere^^ IS hours by using as soivants, dimsthyl ayte^a 

sb and dsmathy^fermamsda, and, as an alkali sodium metho&da (m an amount of two times the numba* of moles of 1 A 
butadiene structure), the rata of the conjugated dsene formed reached approximately 73%, 

Among the three typss of soiveots reported in the above ritefiGa, ethylene gfyco! is mm preferred from the view* 
point of aika*i sotubBfty {in the case of the other tw^ soivant^ ^f^.ofs^s'-wi^hcaft'.be uaad iimiJad, and. me 
slants rnoat be used in a large amoah§. 
3& Aa disojssad above, in the cor^en^onal^J^^ isomarixate methods for producing oonitigalad ta«y acids, ethylene 
glycol, dimethyl sulfaxide or dsmefhyEformaniid© is usadas asoVant. Howavar, thasa ihraa compounds alitea same 
toxicity. The conva^onai mathoda thus ftava tha ciravvbaj?k thai tne re^fe§ cors|tjigaied products cannot ba used for 

\i m mefsfera m Qbjast of tha present in^ntjon to prsvida a mafhod for producing ^njygated limim acid, which 
2$ can mom afficiantly fransferm linoieio acid into conj^ated ^eic a^d and Which tna^s it pDsa»lo use lha conjii' 
gated product in the field of food$> 

4Q ft has rtow^ ^aan found by theF^ani irwemors tot the aoova object can be attainad by uatng propyiena glycolas 
a solvent in the producfjon d oonj^atad Sinoiatd am ty mt^ ^ 

Thus, tha method Idf prt?di^n3 conji^ated Wefe md aocordin^ to the peasant invention comprises $ub]a^n§ a 
fett or oil containsn§ linolaic acid to alka^ esc<nen>a^oh reaclicin in an alkaii-pfOpyJene glycol aofution, 

Ins metnod of tnapresant irwanfjc^, oMzm propySena ^yoolas a sofvent can produce cor^i^atadlinoiaic 
4$ acid in a hlghar y?etd as compared mH the conventional method which uses athyiana gfycoLtha most preferred $*enf 
oorweritianafSy known. In addition, method of the present invan^on hss the tehet advantage that the re&i$n§ fat 
or oft containing tna t^ugatad lir^e^c ac^ <s iess ccrfored. Moreover, since propytena cjycoJ is not ioxio, the pr^ud 
aocording to fee present invention can be used for foods. 

Rg. t feacjt^aho^^ng^em iintoconjogatedltn^ 
uct$ obtained in E^ut^aa and Conpafatftre Examples, 



Aooordirtg to the method of the present invents a fat oral* comaining EinoSelc aod is sufejacted to aik^i l^oman- 
satfon reaction carried out in an ^kalhjxcip^ene gfycd salulion, whefafey tne Mate acid Gomained in the tat or oil is 



2 



r 



converted or transformed into conjugated Inoisic ac«± As the faf or oil contsinsng Jinoleic acid, any fat or oil such as sat* 
flower ost s unfiower oil, corn o3< so/bean Oilcottonsaed oil teaad oil: or wheat germ oil can be used as Jong as it con- 
Mm Inoiete a&d QHhem a&ftiower oil and sunflower oil, both havtns high isnoiaic actd oontenta. are preferred. 
Examples of the alKafi usabte In fo$ pm$ml mmr$m induda potass^ 
b hydroxideand^ 

usad pner&fty in an amount of from 1 to B times, preferably from 3 fe e times the aimberof moiM of lhe iinoleio asid 
contained in the ?at or oil 

iff the method of the presart invenfe, the amount of propane glycol which is used as a sorvent & general^ f rom 
1 1o10 times, pr efeaMy from -1,5 to 5 ttmes the weight of the fat or m containing iinptefe aoid, 

w The jsomarkatte madior) ^>r transforming the tolas acid oc^ainad in the fat or m Mo cor^ugai&d Weic acid 
is carried out m a solution of the abova-deson&ed aikaSt in propylene gtyooi ^nder a stream of nitrogen The reacta 
temperature *s generally from i 10 to 1S0*C, preferably from 130 to 170*0. Ths reaction time ts generally from 1 to 5 
hours, preferably from 2 to 3 hoars. As shown in Examples which w$ be described later, corrugated linotetc acid can 
b& produced at a high mrnmrnm of 80% or more, whan the reaction is earned out under the above^ascr toed pref era* 

?5 hie reaction j&rper&ter* oondto. 

According to the method of tie pra$ent invention using, ss a solvent propylene giyooi which ts not harmful for the 
human body, the resulting product can be applied not only to conventional uses such a&'add*$ve£ fer niters anci insu- 
la*^ materials for fG< but also to foods such a& rnuscla^nhandng agents and nutntion-repienmhing feods, for which 
fhe products obtained by the conventional aifcsJi temer&ata methods cannot be used 

M 

The feltowfog examples illustrate the present irwento hut are not intended to fimit it 

50 o. of pofass'furo hydrawde was d&sofrdd in 150 g of propylene glycol Nitrogen gas was blown Into the sdute 
for 20 minutes, and the temperature of the solution was raised to 110*0, Thereafter, 100 g of a safflower Oil was added 
tofhesoiutoi, and allowed to read at n$*C for 2.5 hours under a stream of nitrogen {the fa*ty acid composition of the 

so- saffiowar oilused is shewn in labia 1), After the mote wBscompieted; m read km mixture was cooled to room ien> 
petalure, and made neutral by the addition of hydro^htoric acid. The mixtura was stirred for 15 minutes. Subaaquan^y; 
the pH of the reaction mixture was adjusted to 3, 10 which dtsiled wafer was added. The resuJting mixture was sirred 
for 6 prances; and than subjected to axtfadion with haxana three times The haxane soiution was washed w^fh a S% 
NaGi sotte and with diat^ dewatering and flftrafeon. ThereaMr, the hsxane was di^liied off to 

35 obtain a produd containhg coniu§ated iinotete add. The conjugated Mdm aokt content of tha product obiaJnad was 
measured by gas chromatography, thereby datarmining the rate 0! oonwaton of iinofeic add into conjugated ttnoiaic 
add. The conversion datermifriad was 28 5%. Fyrther/ihe degree of the coiortttg of the product was measured by the 
Gard^gr mathod (ASTM 01 §44). As a (mM> the product was found to have a Gardner Mot ^taftdafd number of 3 . 

Tabla 1 



Fatty Add Composition of Saff iower Oil {%} 


FatyAotd 


Eafore Baaction 


After Reaction 


Faim&oadd 


7.0 


7.0 


Stesdcactd 


2.6 


2.6 


Oieicacid 


144 




y?iolaic aoid 


?6.0 


$$$ 


Corsjugaiediinoieioacid : 


0 


20J 



Tha prooadyre of Example i was repeated aicept Mt the reaolion temparature was changed to 120*C (Exampie 
2). 130*0 (Example 3) v 14S«G pxampia 4). ISO^Opxampi© % IS^C (Exampia 8} and 170*0 (ExampJa 7). thereby 
ob^irwrv^ produots containing conjugated Weic acid. For the products thus chained, the rata of eonvsmton oi Itnoiaic 
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ac*d inm conjugated \\tx#m md ana* ihB Gardner eofer standard number were msa&tjred. Ihe mtflts are sh&wn m 
ladies 2 

T>?a procediit as o* Sxariplss 1 to 7 were r aspMmety r ©psated exempt that the solvent was changed from po^- 
ene glycol to mfima ej[yco% thereby obtemino product conteNhg conjugated 8no» add the resu&s of the above 
mmmt ercieftfs am shown In Tables Z and 3. 
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R&te of Com^of* c%) 


| R^dteTemp.f C) 






110 


2«.5(Ek 1} 


1.6{Comp.Ex.l) 


120 






130 






140 




5£^GompEx>4) 




90,9{£x, 5) 




160 


9?*2fE* Q 


9l,S(Comp.Bc6) : 


170 


$$.1(£x7) 


0S,O{OoffiptBt7) i 


Table 3 


Gardner Color Stands^ Number 






: Bftytene OSyoQ* ; 


110 


3(Sx.1} 


9{Comp Ex 1} ; 


120 


3(Ex, 2) 


9(Comp. Ex ^ 


m 


3(£x.3) 


9(Comp Ex. 3) : 


140 


3(Sx 4} 


8{0omp. Ex.4) 


1S0 


3(Ex 5} 


8(Gomp. Ex, 5) 


160 


2{£x.6) 


$(CompvEx,0} 


170 


2fEx ?} 


S(€omp. Ex, 7} ! 



Th& reiateship between the reaction iejnparatures and the rates of conversto of MqMc acid into conjugated lino- 
lm acidta&iSatad m Tabte 2is graphjealiy mmn in i% 1. As is apparent Irom Pjg, 1, the method ofttte present iiwen- 
tion< which uses propytefl& glycol as & solvent, attains cmsderabJy higher nates of i^^rsion of iinoieic acid ioto 
conjugated linotete ae>o\ as compared with the con^rionaJ method using athyf&ne giyooi as a solvent The dfftar ence 
50 m ihe rate of a^efss&R between the two methods is marked when the r eacSort temperature m i SD*C or lower. Further, 
as may be appreciated from "&bte 3, the products containing conjugated ftnolelc add aborted by the method of the 
present invention are much iass cafced, oompafed to the products Obtained by #m <»«^^on^ jaroc«ss {Gardner 
color star^ard number 2: light yeiiow - Gardner color standard number B: brcwm), 

s$ Claims 

1 , ftmethqd for producing conjugated tmfeic comprjsmg s^fcpeing a fet or pi! containing tiwMc acid to alkali 
tsamnzalion resotfori in an al^f-prop^ens glycol solytiorv 
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2. Tfte method a^orrfirtg to claim 1, wherein the tat or oil sontsming tefeic acid is stilted f rom the group coning 
0f saffiswer sunflower m< com m t $a$&$m atlcotenseacJ m< §m$m oi\ and vtfiaa! $arm oil 

1 The rhdthcd according to oimm 1 or j* wheraift the is potassium hydrossdsor sodium msftodda. 

4. The method aoeordmg is any of claims 1 to 3 K wftarein the reaction is carried mi ata tempemture o! 1 30 to 1 70*0. 
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